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COLD-APPLIED ASPHALT ODATIHjS 

by 

Whitman J. Dickson 

THE FLINTKDTE OOWANY, 

whippany, New Jersey 

I n  t h e  f i e l d  o f  p r o t e c t i v e  coa t ings  today, the consumer h a s  an ex- 
tremely wide and cons tan t ly  growing choice o f  e x c e l l e n t  m a t e r i a l s  to cope 
w i t h  a l m s t  any need. 
known h i s t o r y  o f  usefu l  a p p l i c a t i o n  probably surpasses  t h a t  o f  any o f  t h e  
others. I t  i s  not 
a v a i l a b l e  i n  two dozen a s s o r t e d  colors, but  l i k e  Henry Ford's &del  T, it 
comes i n s j u s t  one, -black, - though it i s  capable o f  l i m i t e d  pigmentation. 

h n g  them t h e r e  i s  a n  engineering m a t e r i a l  whose 

I n  the world o f  c o a t i n g s  it i s  indeed a "Plain Jane". 

I t  may be descr ibed a s  an almost e n t i r e l y  u t i l i t a r i a n  m a t e r i a l ,  
very seldom decora t ive ,  and y e t  it i s  being used a t  p r e s e n t  a t  a r a t e  es- 
timated a t  25 m i l l i o n  t o n s  annually. T h i s  m a t e r i a l  i s  asphal t .  W i t h  such 
a r a t e  o f  usage, t h e r e  must be much t h a t  can be  s a i d  f o r  it. There is. I t  
i s  highly water  r e s i s t a n t ,  h a s  e x c e l l e n t  adhesive p r o p e r t i e s ,  it can be 
q u i t e  r e s i l i e n t  and d u c t i l e ,  it i s  durable  i n  many a p p l i c a t i o n s  without  
any modif icat ions,  and can be compounded t o  f u r t h e r  i n c r e a s e  t h i s  property;  
it has  a v e r s a t i l i t y  matched by few, i f  any, s i m i l a r  engineering m a t e r i a l s ,  
and i t  o f f e r s  a l l  o f  t h e  above p r o p e r t i e s ,  p l u s  numerous o t h e r s ,  a t  a low 
cost t h a t  makes it q u i t e  a bargain i n  todayas  burgeoning c o a t i n g s  market. 

1 

I t  i s  known t h a t  a s p h a l t i c  b i tunens  were used a s  f a r  back a s  8000 
years  ago. An a c t u a l  specimen o f  a s p h a l t i c  foundation coat ing i s  still i n  
ex is tence  today i n  I r a q  - four  thousand y e a r s  a f t e r  it was appl ied.  I 've  
o f t e n  wondered what t h e  o r i g i n a l  c o n t r a c t o r ' s  guarantee was f o r  t h i s  job. 

SOURCES- 

A l l  o f  t h e s e  e a r l y  a s p h a l t s  were simply seepages o f  mre o r  less 
v iscous  mater ia l s .  
mous Trinidad depos i t s ,  g i l s o n i t e ,  e tc .  c o n s t i t u t e  a small bu t  usefu l  seg- 
ment o f  t h e  indus t ry ,  b u t  t h e  v a s t  bulk o f  today 's  a s p h a l t s  a r e  o f  p e t r o l -  
em or ig in .  They a r e  i n  p l e n t i f u l  supply, o f  high and c o n s i s t e n t  q u a l i t y ,  
and capable  o f  being " ta i lored"  to a wide v a r i e t y  o f  uses. They a r e  i n  m 
sense "man-atade" asphal t s ,  f o r  they a r e  p r e s e n t  a s  such i n  t h e  o r i g i n a l  
crude petroleum, and t h e  process  of  separa t ing  them i s  pure ly  phys ica l ,  usu- 
a l l y  by d i s t i l l a t i o n ,  e i t h e r  atmospheric o r  vacuun. Those a n c i e n t  seepages, 
a s  wel l  a s  today 's  mined a s p h a l t s ,  a r e  a l s o  products  o f  a d i s t i l l a t i o n  pro- 
cess ,  bu t  one which na ture ,  never i n  a hur ry  a s  man always seems to be, has  
taken c e n t u r i e s  to complete. 

The n a t u r a l  o r  "mined" a s p h a l t s  today such a s  t h e  fa-  



-190- 

Once t h i s  s e p a r a t i o n  h a s  been ef fec ted ,  t h e r e  a r e  many ways i n  which 
t h e  product can be modified. 
modif icat ion i s  a i r  blowing, usua l ly  r e f e r r e d  t o  - i n c o r r e c t l y  - a s  oxidat ion.  
By blowing f ine ly  divided a i r  thro tqh  t h e  a s p h a l t  a t  e leva ted  temperatures, 
both phys ica l  and rheologica l  changes a r e  made to occur. Broadly, t h e s e  may 
be considered to be t h e  r e s u l t  of dehydrogenation and wndensa t ion  of  unsat- 
urated linkages. 
y s t s " ,  which f u r t h e r  improve t h e  temperature s u s c e p t i b i l i t y ,  pene t ra t ion  index, 
d u c t i l i t y ,  and o t h e r  d e s i r a b l e  c h a r a c t e r i s t i c s .  

Probably t h e  most used, a s  well a s  most useful  

The a i r  blowing process  h a s  been expanded by use o f  "ca ta l -  

Asphal ts  a r e  thermoplas t ic  m a t e r i a l s ,  and may t h e r e f o r e  be appl ied i n  
the molten s t a t e .  T h o q h  somewhat cunbersome, t h i s  method does have t h e  dd- 
vantage t h a t  t h e  a p p l i c a t i o n  i s  f u l l y  ready f o r  i t s  intended use a s  soon a s  
it has  cooled. 
uses, t h e r e  is a d i s t i n c t  need f o r  a s p h a l t i c  w a t i n g s  t h a t  may be appl ied cold,  
without  t h e  need f o r  s p e c i a l  equipment, o r  t h e  element o f  h a s t e  ( because o f  
cool ing)  o r  danger i n h e r e n t  i n  handling molten asphal t s .  

But f o r  many uses, e s p e c i a l l y  those  t h a t  may be c a l l e d  " f i e l d "  

OLD-APPLIED ODATINGS 

I t  i s  with these cold-appl ied a s p h a l t i c  coa t ings  t h a t  w e  w i l l  be con- 
cerned a t  present. 
i e n t  way o f  applying a coa t ing  t h a t  would o therwise  have to be melted, f o r  
they o f t e n  can be formulated to do a job completely imprac t ica l  o r  even i m -  
poss ib le  with a h o t m e l t  coat ing.  

These products  should not  be considered only  a s  a conven- 

The two methods f o r  modifying a s p h a l t  so t h a t  i t  may be appl ied  cold 
a r e  s i m i l a r  to those  used by the p a i n t  indus t ry  to apply var ious  res inous  
coatings. 
sion. 
type  having i t s  own d i s t i n c t  c h a r a c t e r i s t i c s  and uses. 

They may be d i s s o l v e d  i n  a so lvent ,  o r  made i n t o  an aqueous emul- 
A long l i n e  o f  u s e f u l  products  is produced by both methods, with each 

THE CUTBACKS 

Solvent-base coa t ings ,  or "cutbacks", so-cal led because they are cut 
back or d i l u t e d  with s o l v e n t ,  a r e  made by the simple expedient o f  d i sso lv ing  
t h e  asphal t  base i n  a compatible  so lvent ,  usua l ly  o f  pe t ro leun  o r i g i n ,  u n t i l  
a usable  consis tency i s  obtained.  The r e s u l t i n g  so lu t ion ,  when appl ied  a s  a 
coat ing,  d r i e s  a s  a lacquer ,  by loss o f  so lvent  alone. 
c o n t r o l l e d  over  a wide range  by s e l e c t i o n  of  s o l v e n t s  o f  varying evaporation 
r a t e s .  Two c o n s i d e r a t i o n s  t h a t  must always be borne i n  mind i s  t h a t  t h e  d i -  
l u t i n g  mediun must have adequate  so lvent  power, and t h a t  i t s  f l a s h  p o i n t  must 
s t a y  a t  a sa fe  leve l .  I n  the c a s e  o f  t h e  former, poor v i s c o s i t y  s t a b i l i t y  
and poor f i l m  i n t e g r i t y  can r e s u l t  from an i l l -chosen  solvent  system. 
f o r  t h e  l a t t e r ,  t h e  i n h e r e n t  f lamnabi l i ty  o f  any so lvent  base coat ing must 
be kept i n  mind a t  a l l  times, both from t h e  p o i n t  o f  view o f  s a f e t y  and o f  
shipping regulat ions.  I t  must be remembered t h a t  t h e  same v o l a t i l i t y  t h a t  
speeds drying a l s o  lowers t h e  f l a s h  point. I n  s p e c i a l  i n s t a n c e s  .cutbacks 
can be made mn-flammable i n  t h e  wet s t a t e ,  usua l ly  by use o f  ch lor ina ted  
so lvents ,  bu t  t h e s e  can have t h e i r  own problems. 
expensive, and must be chosen w i t h  g r e a t  c a r e  due to the p o t e n t i a l  t o x i c i t y  
involved . 

Drying r a t e  may be 

A S  

They a r e  considerably nore 
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Because o f  t h e i r  low sur face  tens ion ,  a s p h a l t  cutbacks have e x c e l l e n t  
wet t ing and penet ra t ing  power, and for t h i s  reason a r e  o f t e n  used a s  pr imers  
for hot-applied a s p h a l t s  a s  w e l l  a s  f o r  t h e  f i l l e d  mas t ics  o f  t h e  t y p e s  t h a t  
w i l l  be descr ibed l a t e r .  Without  f i l l e r s  or m d i f i e r s ,  cutbacks have l i m i t e d  
use where exposed to  t h e  ravages  of weather. Some o f  t h e  e a r l i e s t  modi f ie rs  
were var ious  r e s i n s  and drying o i l s ,  o f  which l i t e r a l l y  hundreds have been used, 
to produce an assortment  o f  b i t m i n o u s  lacquers  and varnishes .  

I f  it is d e s i r a b l e  t o  o b t a i n  g r e a t e r  "build" of  a coat ing,  whether this 
be f o r  g r e a t e r  w e a t h e r a b i l i t y ,  b e t t e r  vapor b a r r i e r  c h a r a c t e r i s t i c s ,  higher  
s t rength ,  improved abras ion  r e s i s t a n c d  or f o r  o t h e r  reasons,  t h e  use o f  min- 
e r a l  f i l l e r s  becomes h ighly  important. 
t h e  f i l l e d  coa t ings  are: 

The p r o p e r t i e s  g e n e r a l l y  sought i n  

(1) Resis tance t o  flow or deformation under any 
temperature  or c l imat ic  condi t ion l i k e l y  to 
be encountered. 

(2)  Res is tance  t o  mechanical abrasion and a t t r i t i o n ,  
whi le  maintaining s t rong adhesion to t h e  sub- 
s t r a t e .  

s t rength .  

a s s o c i a t e d  with a choice o f  f i l l e r s  having 
maximun o p a c i t y  to a c t i n i c  rays. 

(3) Strong cohesive proper t ies ,  a f ford inq  i n t e r n a l  

(4 )  Maximun weather r e s i s t a n c e ,  a property o f t e n  

Not a l l  f i l l e r s  can f i l l  t h e  above requirements. F i l le rs  t h a t  a r e  
excessively hygroscopic, have too high o i l  absorpt ion,  t h a t  a r e  vulnerable  
to chemical vapors, or t h a t  a r e  t r a n s p a r e n t  to a c t i n i c  r a y s  can cause e a r l y  
f a i l u r e  of a coating. T h i s  l a s t  property i s  q u i t e  important s i n c e  a l l  as-  
p h a l t s  a r e  subjec t  t o  photo-xidation. l h i s  i s  l a r g e l y  why a s p h a l t  sh ingle  
r o o f s  a r e  50 durable ,  with t h e  opaque roofing g r a n u l e s  throwing up a protec-  
t i v e  sh ie ld ,  a s  it were, f o r  t h e  a s p h a l t  coat ing beneath. A novel method, i n  
f a c t ,  for  addi'ng to t h e  d u r a b i l i t y  o f  an a s p h a l t  cutback coat ing,  h a s  been the  
spraying o f  roofing g r a n u l e s  onto  t h e  s t i l l  wet mast ic ,  50 # a t  they a r e  per- 
manently imbedded when t h e  coat ing has  dr ied.  

Asbestos f i b e r s  a r e  one o f  t h e  many widely used f i l l e r s .  Others  a r e  
s l a t e  f l o u r ,  ruck dus t ,  l imestone,  c lays ,  ground s lag ,  diatomaceous e a r t h ,  
s i l i c a ,  cork, vermicul i te ,  mica, co t ton  and wool f i b e r s ,  along wi th  count less  
o thers .  
improve t h e  product, they o f t e n  lower the cost, s ince  they a r e  usua l ly  l e s s  
c o s t l y  than t h e  a s p h a l t  and so lvent  t h a t  they displace.  I f  maximum vapor 
b a r r i e r  c h a r a c t e r i s t i c s  are d e s i r e d ,  a minimun o f  hygroscopic f i l l e r s  and 
f i b e r s  must be used. 

APPLICATIONS 

A happy aspec t  of  t h e  use of  f i l l e r s  i s  t h a t  whi le  they can g r e a t l y  

The largest  s i n g l e  use f o r  a s p h a l t  cutbacks i s  i n  t h e  cons t ruc t ion  o f  
pavements, but t h i s  i s  a - s e p a r a t e  f i e l d  i n  i t s e l f ,  not  intended f o r  t h e  scope 
o f  t h i s  discussion.  Another high-volume use i s  i n  t h e  waterproofing and damp- 

\ 
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proofing of  s t r u c t u r e s ,  t h e  d i f f e r e n c e  i n  t h e  terminologies  r e f e r r i n g  simply t o  
whether t h e  coating i s  appl ied  below o r  above ground l e v e l .  
where temperature  changes a r e  comparatively small, and t h e r e  i s  no exposure t o  
l i g h t  and a i r ,  t h e  proper ly  designed a s p h a l t  coating has  few peers. 
n o r m a l l y  be expected t o  o u t l i v e  t h e  s t r u c t u r e  it i s  designed t o  pro tec t .  Where 
used above ground f o r  damppmofing, t h e  coat ing i s  intended t o  prevent  t h e  in -  
roads of dampness and moisture on masonry surfaces. 

Below ground, 

I t  can 

Heavily f i l l e d  a s p h a l t s  of brush, spray and trowel g r a d e s  a r e  used a s  
A weathered sur face  can i n d u s t r i a l  coa t ings  and g i v e  many years  o f  service. 

be resurfaced r e a d i l y  with a cutback-type coat ing,  which w i l l  form an exce l len t  
bond to t h e  old coating. I t  was sa id  e a r l i e r  t h a t  a s p h a l t  i s  seldom decorat ive.  
One of t h e  few except ions i s  a s p h a l t  aluninun p a i n t ,  i n  which a leaf ing  grade  of  
aluminum powder i s  added . to  an a s p h a l t  cutback o f  high f l u i d i t y .  When it  i s  
appl ied  a s  a p a i n t ,  t h e  aluminun l e a f s  o r  f l o a t s  t o  t h e  sur face  to  form a metal- 
l i c  coat ing t h a t  i s  not o n l y  a t t r a c t i v e  but  which increases  t h e  l i f e  o f  t h e  
coat inq several  fold. By use of h iqher  percentages o f  aluminum, heavy alunin-  
i z e d  mas t ic  coa t ings  can be  made t h a t  have except ional  r e s i s t a n c e  to weathering, 
and show high r e f l e c t a n c e  and consequent i n s u l a t i n g  value. A r e l a t i v e l y  recent  
innovat ion has  been t h e  i n t r o d u c t i o n  o f  a s p h a l t i c  coa t ings  incorporat ing high 
loadings o f  non-leafing aluninun alonq with colored pigments, to  produce b r i g h t  
m e t a l l i c  pas te l  coa t ings  o f  except ional  d u r a b i l i t y ,  t h a t  show no v i s u a l  evidence 
o f  t h e i r  humble parentage. These a t t r a c t i v e  c o l o r s  may wel l  be a s p h a l t ' s  f i n e s t  
hour, e s t h e t i c a l l y  speaking. 

Another l imi ted ,  b u t  l e s s  spec tacular  v a r i a t i o n  from a s p h a l t ' s  black 
co lor  h a s  been t h e  incorpora t ion  o f  c e r t a i n  red oxide pigments t o  produce 
var ious  shades of red  and brown. For t h e  bes t  r e s u l t s ,  an a s p h a l t  should be 
se lec ted  t h a t  h a s  a brown, r a t h e r  than a black c a s t  when examined i n  t h i n  
f i lms  by t ransmit ted l i g h t .  

Sound deadening c o a t i n g s  make use o f  t h e  v i s c o - e l a s t i c  p r o p e r t i e s  o f  
asphal t .  
bu t  f o r  metal cab ine ts ,  o f f i c e  f u r n i t u r e ,  bathtubs,  a i r  condi t ioning equipment, 
household metal f u r n i t u r e  and panels  where v i b r a t i o n  and drumming must be damped. 
Underbody p r o t e c t i v e  c o a t i n g s  f o r  c a r s  and r a i l r o a d  r o l l i n g  s tocks  use not only 
t h e  waterproofing and adhesive p r o p e r t i e s  o f  asphal t ,  bu t  i t s  a b i l i t y  to with-  
stand abrasion and impact a s  well. 

These m a t e r i a l s  f i n d  volune use not on ly  i n  t h e  automotive indus t ry ,  

A l l  of u s  a r e  f a m i l i a r  with t h e  annoyance of "sweating" of  cold sur faces  
i n  a damp locat ion.  A well-proven cure f o r  t h i s  malady, which can be expensive 
a s  well a s  annoying, i s  t h e  appl ica t ion  of an a s p h a l t  mast ic  f i l l e d  w i t h  e i t h e r  
ground cork o r  vermicul i te ,  o r  both. %e a r e  t h u s  given i n s u l a t i n g  value p l u s  
waterproofing i n  a s i n g l e  mater ia l .  

Looking f u r t h e r  i n t o  t h e  subjec t  o f  i n s u l a t i o n ,  it i s  w e l l  known i n  the  
indus t ry  t h a t  a good vapor b a r r i e r  is e s s e n t i a l  over low temperature insu la t ion .  
Without it, condensation, and even i c e  formation, can s e r i o u s l y  reduce the t h e r -  
mal e f f i c i e n c y  o f  an i n s u l a t i o n ,  and even destroy i t s  mechanical i n t e g r i t y .  I n  
t h i s  r e s p e c t ,  so lvent  based a s p h a l t  coat ings,  even those  with moderate f i l l e r  
loadings  o t h e r  than those  descr ibed  i n  t h e  previous paragraph, have v e r y  low 
moisture  vapor permeabi l i ty ,  and a r e  well known and regarded where t h i s  requi re -  
ment i s  paramount. This  t o p i c  w i l l  be expanded l a t e r .  

We have r e f e r r e d  s e v e r a l  t imes to t h e  adhesion c h a r a c t e r i s t i c s  o f  as- 
p h a l t s ,  so it i s  o n l y  t o  be  expected t h a t  we w i l l  see them f i n d  t h e i r  way i n t o  

i I  

I 



-193 -  

u s e s  where t h i s  proper ty  w i l l  be p u t  to use. 
adhesives, emulsion adhesives ,  and a l s o  i n  t h e  one being discussed a t  t h e  
moment, t h e  so lvent  based a s p h a l t  f ie ld .  
t h e  a s p h a l t  f l o o r  t i l e  adhesives  used so extens ive ly  today. 
a f f e c t e d  by dampness o r  even flooding, they a r e  a s  durable  a s  the f loor ing  
i t se l f .  
o f  those  h e r e  p r e s e n t  a r e  adhered with asphal t .  

I t  f i n d s  many u s e s  i n  hot+nel t  

Typical  examples o f  the l a t t e r  a r e  
Conrpletely M- 

I t  i s  a s a f e  assuept ion  t h a t  the f l o o r  t i l e s  i n  t h e  o f f i c e s  o f  most 

I f  c o a t i n g s  o f  t h e  types  discussed above a r e  to p r o t e c t  a g a i n s t  t h e  
inroads  o f  water, it seems reasonable  t h a t  any sur face  water  must be r e w v e d  
before  t h e  coat ing can be properly applied. 
produce a bone-dry s u b s t r a t e ,  so a simple way o f  c i r c w e n t i n g  t h e  problem 
i s  t h e  incorporat ing o f  var ious  water-displacing compounds, such as  o i l -  
soluble su l fona tes ,  phosphates, amides, amines, m e t a l l i c  soaps, f a t t y  acids ,  
etc. These same a d d i t i v e s  can a c t  a s  r u s t  i n h i b i t o r s  when t h e  coat ing i s  
appl ied over metal. 

Sometimes it i s  imprac t ica l  to 

Asphalt coa t ings  have been outs tandingly  successful  i n  pratect i r rg  
nunemus concre te  and wood s t r u c t u r e s  a g a i n s t  t h e  d e s t r u c t i v e  a c t i o n  o f  min- 
e r a l  ac ids ,  a c i d  s a l t s ,  a l k a l i e s ,  and many cor ros ive  chemicals. Concrete, 
espec ia l ly ,  r e q u i r e s  such pro tec t ion ,  s ince  Por t land  Cement i s  very  suscep- 
t i b l e  to a c i d  o f  any s t rength.  Another l a r g e  volune usage o f  f i l l e d  a s p h a l t  
mast ic  coa t ings  i s  i n  p r o t e c t i o n  o f  metal s u r f a c e s  o f  t a n k s  and v a r i o u s  s t ruc-  
t u r e s  from cor ros ive  i n d u s t r i a l  environments. The mas t ics  a r e  a v a i l a b l e  i n  
var ious  grades,  with choice depending on method o f  a p p l i c a t i o n  and f i lm th ick-  
n e s s  desired. 
e t r a t i o n  o f  cor ros ion  beneath the edges or a t  l o c a t i o n s  o f  unavoidable voids  
i n  t h e  coating. Asphalt pr imers  or several  s y n t h e t i c  base pr imers  a r e  com- 
p a t i b l e  with most a s p h a l t  coat ings.  

Pr imers  o f t e n  a r e  reconmended a s  added p r o t e c t i o n  a g a i n s t  pen- 

Asphal t  is, o f  course, a flammable hydrocarbon, and c o a t i n g s  deposi ted 
They a r e  d i f f i c u l t  to kindle ,  however, having f l a s h  by any method w i l l  burn. 

p o i n t s  g e n e r a l l y  i n  t h e  o r d e r  o f  500 - 600OF. 
appreciably decreases  this flanrnability. To c a r r y  t h i s  f u r t h e r ,  w e  can for-  
mulate coa t ings  t h a t  a r e  made highly f i r e  r e t a r d a n t  by severa l  methods, such 
a s  blending w i t h  var ious  ch lor ina ted  r e s i n s ,  usua l ly  i n  combination with a n t i -  
m n y  t r iox ide .  It i s  a l s o  poss ib le ,  a s  pointed o u t  e a r l i e r ,  to  incorporate  a 
non-flammable so lvent  system i n  t h e  composition. 

The incorpora t ion  o f  f i l l e r s  

I n  a d d i t i o n  to t h e  v i r t u e s  l i s t e d  above f o r  cutback a s p h a l t i c  coat ings,  

Where a conventional p a i n t  may be reckoned i n  terms of  2 o r  3 

This  obviously g r e a t l y  i n c r e a s e s  t h e  protec-  

another very s i g n i f i c a n t  a t t r i b u t e  i s  their a d a p t a b i l i t y  to a p p l i c a t i o n  i n  very 
t h i c k  coat ings.  
mils per  coa t ,  it i s  not  uncomon f o r  an a s p h a l t i c  coat ing t o  be  appl ied  a t  a 
r a t e  30 or 40 t imes this amount. 
t i v e  q u a l i t i e s  o f  t h e  coa t ings ,  while  expanding t h e i r  u t i l i t y .  

ASPHALT EMULSIONS 

The o t h e r  category o f  cold-applied a s p h a l t  c o a t i n g s  i s  t h a t  o f  t h e  
aqueous emulsions. Here w e  have t h e  same b a s i c  s i t u a t i o n  a s  t h a t  e x i s t i n g  w i t h  
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any o t h e r  emulsiont 
very minute p a r t i c l e s ,  and prevented f r o m  coalescing and re turn ing  t o  a se- 
p a r a t e  c o n t i n w u s  phase by t h e  presence o f  an emulsifying agent ,  sometimes 
r e f e r r e d  to a s  a s t a b i l i z i n g  agent ,  suspending agent, dispers ing agent, e tc .  
Asphal t  emulsions may be d iv ided  i n t o  two broad ca tegor ies ,  t h e  chemical o r  
soap emulsions, and t h e  c l a y  emulsions. The former group may i n  t u r n  be  
d iv ided  i n t o  an ionic ,  c a t i o n i c  and nonionic emulsions. 

two immiscible l i q u i d s ,  one dispersed i n t o  t h e  o t h e r  a s  

The chemical emulsions a r e  made p o s s i b l e  by t h e  presence o f  an emulsi- 
fying aqent  t h a t  must be compatible with both t h e  water and a s p h a l t  phases. A 
g r a p h i c  v i s u a l i z a t i o n  o f  such an emulsion would d e p i c t  a d i s c r e t e  d r o p l e t  o f  
a s p h a l t ,  probably about 4 microns i n  s i z e ,  completely surrounded by t h e  ex- 
t e r n a l  phase, water. 
a s  a continuous l a y e r  around t h e  a s p h a l t  p a r t i c l e ,  and would be so o r i e n t e d  
t h a t  t h e i r  non-polar o r  o r g a n i c  p o r t i o n s  would face towards t h e  asphal t  par- 
t i c l e ,  while  their p o l a r  p o r t i o n s  would o r i e n t  themselves outward towards t h e  
water  phase. T h i s  heads-and-tai ls  arrangement a f f o r d s  a b a s i s  f o r  under- 
standing much about  both t h e  manufacture and performance of  emulsions. 
h a s  been ca lcu la ted  t h a t  a 65% s o l i d s  emulsion of  t h e  above p a r t i c l e  s i z e  
c o n t a i n s  approximately twenty b i l l i o n  a s p h a l t  p a r t i c l e s  per  cubic  cent imeter ,  
each e n t i r e l y  separa te ,  and he ld  a t  arm's length  from i t s  neighbors, a s  it 
were, by t h e  i n t e r f a c i a l  molecular forces  a s  descr ibed above. 

The molecules o f  t h e  d issoc ia ted  e m u l s i f i e r  would appear 

I t  

I f  t h e  o r g a n i c  p o r t i o n  o f  t h e  emuls i f ie r ,  which governs i t s  property 
a s  an emulsifying agent, conta ins  a negat ive charge, it i s  c a l l e d  anionic. 
The p a r t i c l e s  o f  a s p h a l t  w i l l  acqui re  a negat ive charge, and w i l l  be a t t r a c -  
t e d  towards a p o s i t i v e l y  charged surface.  Exactly t h e  reverse  i s  t r u e  i n  a 
c a t i o n i c  emulsion i n  which t h e  p o s i t i v e l y  charged a s p h a l t  p a r t i c l e s  a r e  a t -  
t r a c t e d  towards a nega t ive ly  charged surface. A non-dissociating e m u l s i f i e r  
impar t s  no p a r t i c u l a r  charge  to t h e  a s p h a l t  p a r t i c l e s ,  t h u s  forming a nonionic 
emulsion. The above c l a s s i f i c a t i o n s  have s i g n i f i c a n c e  when we a r e  concerned 
wi th  obtaining o p t i m m  wet t ing  and coat ing of var ious  subs t ra tes .  
p e r t i e s  a r e  o f  g r e a t  importance i n  t h e  wet t ing of  f i l l e r s  and aggregates ,  
whether t h i s  be i n  t h e  manufacturing s tage  o r  i n  j o b - s i t e  appl icat ions.  
i s  o f  p a r t i c u l a r  concern where emulsion-type pavements a r e  being la id .  

These pro- 

I t  

I n  an a s p h a l t  c l a y  emulsion, t h e  same e q u i l i b r i u n  o f  forces  between 
t h e  two immiscible l i q u i d s  must be maintained, but i n  this ins tance  a mineral 
c l a y  a c t s  a s  t h e  primary emulsifying and s t a b i l i z i n g  agent. In  genera l ,  c lay  
minera ls  which a r e  wet r e a d i l y  i n  water, and which w i l l  d i s p e r s e  a s  c o l l o i d a l  
p a r t i c l e s ,  w i l l  a c t  a s  e f f e c t i v e  e m u l s i f i e r s  f o r  a s p h a l t  i n  water. 
o f  c l a y s  a r e  a b l e  to do t h i s ,  such a s  k a o l i n i t e  and a t t a p u l g i t e ,  but t h e r e  i s  
one c lay ,  bentoni te ,  which s t a n d s  alone i n  i t s  e f f i c i e n c y  a s  an emulsif ier .  
I t  i s  a montmori l loni te  c l a y  o f  unique c r y s t a l l i n e  conf igura t ion ,  which i s  
a s  much a s  t en  t imes  a s  e f f i c i e n t  a s  o t h e r  c lay  emulsif iers .  

A number 

OOMPARISON WITH CUTBACKS 

All a s p h a l t  emulsians a r e  made by high-shear d i spers ion  o f  t h e  a s p h a l t  
This  usua l ly  i n  t h e  water  phase, i n  which t h e  emuls i f ie r  i s  already present .  
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h a s  to be a t  a temperature  high enowh to f l u i d i z e  the asphal t ,  b u t  mt so high 
a s  t~ cause t h e  water  to boil. 
solvent  o r  cutback-type coa t ings  previously discussed. 
f i r e  hazard f o r  t h e  a p p l i c a t o r ,  being water-based. 
do not apply, a s  water  i s  the o n l y  v o l a t i l e  present .  
f a s t e r  than  a solvent-appl ied coating of  comparable th ickness ,  s i n c e  t h e  water h a s  
no a f f i n i t y  or solvent  e f f e c t  on the asphal t ,  a s  is the case  with cutbacks. Where- 
a s  cutbacks usua l ly  tend to  dry from ihe top down, thereby forming a skin t h a t  
w i l l  Slow the drying r a t e ,  c l a y  emulsions tend to dry from t h e  bottom up, and 
w i l l  dry to f u l l  h a r d n e s f a s t e r .  Chemical t y p e s  may s k i n ,  but  still w i l l  dry 
rapidly.  

These emulsions a r e  q u i t e  a breed a p a r t  f r o m  the 
They obviously involve no 

The usual  r u l e s  o f  v o l a t i l i t y  
I n  g e n e r a l ,  they  w i l l  dry 

The solvent  i n  a cutback coat ing g i v e s  maximum fusing o f  t h e  a s p h a l t  i n t o  
a dense mass on drying, whereas t h e  d i s p e r s e  na ture  o f  t h e  a s p h a l t  p a r t i c l e s  i n  
an emulsion g e n e r a l l y  produces a coating more permeable to water vapor. 
"breather"  coa t ings  a r e  emulsions, t h o q h  incorpora t ion  o f  c e r t a i n  porous f i l l e r s  
can make a normally t i g h t  vapor b a r r i e r  cutback coat ing i n t o  one t h a t  would be 
c lassed  a s  a "breather". 
somewhat a r b i t r a r y ,  but a s  a r u l e  o f  thumb a brea ther  should have a minimum 
perm r a t i n g  o f  approximately 1, while  t h e  vapor b a r r i e r  should have a r a t i n g  of  
0.5 perm o r  less, with very low temperature a p p l i c a t i o n s  having an allowable 
rnaximun of 0.1 perm. Both coa t ings  have s p e c i f i c  a r e a s  o f  vse. The vapor 
b a r r i e r  i s  designed to block t h e  ingress o f  water  vapor due to t h e  vapor pres -  
sure  d i f f e r e n t i a l  t h a t  e x i s t s  on  t h e  o w s i n g  s i d e s  o f  a coa t ing ,  such a s  on 
an i n s u l a t e d  s torage  tank,  which i s  operated a t  a temperature below ambient. 
The brea ther  is designed t o  a l low t h e  escape, a s  a vapor, o f  any moisture  
trapped between a coat ing and a sur face  maintained a t  a temperature  above ambient. 
The penal ty  f o r  choosing t h e  wrong coat ing can be severe i n  e i t h e r  instance.  An 
inadequate vapor b a r r i e r ,  f o r  example, w i l l  a l low i n s u l a t i o n  to become water- 
logged and less e f f i c i e n t ,  and i f  t h e  temperature i s  low enough, heavy i c e  
buildup can r e s u l t  below and i n s i d e  t h e  insu la t ion .  
when i t  should, on t h e  o t h e r  hand, i s  almost sure  to b l i s t e r ,  lose adhesion and 
have i t s  useful  l i f e  shortened. A property c o m n  to both coa t ings  i s  t h a t  both 
a r e  equal ly  impervious to l i q u i d  water ,  and must be a b l e  to wi ths tand  t h e  ravages 
o f  weather. 

APPLICATIONS 

Most 

The terms vapor b a r r i e r  and brea ther  a r e  r e l a t i v e ,  and 

A coat ing t h a t  won't breathe 

Many o f  t h e  ues  o f  emulsions p a r a l l e l  those  of  t h e  cutbacks. They ac- 

They have good adhesion to c lean  surfaces ,  and t h e  chemical 

Emulsions a r e  used 

c e p t  f i l l e r s  r e a d i l y ,  but more c a r e  must be taken i n  t h e i r  choice f o r  a given 
type o f  emulsion. 
t y p e s  have wet t ing c h a r a c t e r i s t i c s  t h a t  can approach those  of t h e  cutbacks over 
dry sur faces ,  and r e a d i l y  surpass  them over  damp surfaces .  
a s  foundation coat ings,  sound deadeners, underbody coa t ings ,  roof coat ings,  in- 
s u l a t i o n  coat ings,  masonry coa t ings ,  concre te  cur ing agents  which prevent  ex- 
c e s s i v e  sur face  evaporat ion a s  t h e  concre te  cures ,  and they combine with Por t -  
land Cement to produce f loor ing  compositions t h a t  e x h i b i t  many d e s i r a b l e  fea- 
t u r e s  of both a s p h a l t  and concrete. 
a t h i x o t r o p i c  body which f a c i l i t a t e s  t h i c k  a p p l i c a t i o n s  on s u r f a c e s  o.ther than 
hor izonta l ,  and t h e i r  d r i e d  f i l m s  have a s t a t i c  q u a l i t y  t h a t  w i l l  not  allow 
them t o  flow even on d i r e c t  exposure t o  flame. The bentoni te  c l a y  forms a net- 

The l i s t  i s  long. The c l a y  emulsions have 

', 



work s t r u c t u r e  i n  t h e  coa t ing  which g i v e s  it outs tanding d u r a b i l i t y .  There a r e  
coa t ings  of t h i s  type which a r e  i n  exce l len t  condi t ion  a f t e r  over  35 years  o f  
outdoor  exposure, and which may well endure f o r  another 35 years. Strangely,  
b e n t o n i t e  w i l l  not  impart  t h i s  except ional  d u r a b i l i t y  to a s p h a l t  when it i s  
incorporated by any o t h e r  method. 
many f i e l d s ,  with t o t a l  sales o f  approximately 600 m i l l i o n  g a l l o n s  annually. 

Asphalt emulsions a r e  today a s t a p l e  item i n  

A special  c l a s s  o f  a s p h a l t  p r o t e c t i v e  coat ing i s  t h a t  o f  roofing. This  
may d i f f e r  f r o m  o t h e r  coa t ing  a p p l i c a t i o n s  f o r  several  reasons. For one, t h e  
p i t c h  o f  t h e  roof may vary over  a wide range, a l l  t h e  way to dead leve l ,  on 
which t h e r e  w i l l  o f t e n  be l a y e r s  o f  water i n  contac t  with t h e  coat ing f o r  pro- 
longed periods. Another i s  t h e  reversed vapor pressure d i f f e r e n t i a l  which can 
ex i s t  on a roof i n  cold weather, causing water  vapor to  t r y  t o  g e t  o u t  r a t h e r  
than in. 

We h a v e  a l l  seen hot-applied bui l t -up r o o f s  under cons t ruc t ion ,  w i t h  t h e  
smoking melting ke t t l e ,  and t h e  mopping o f  t h e  several  p l i e s  o f  f e l t  i n  over-  
lapping layers .  The same type o f  bu i l t -up  roof can be constructed using only 
cold-applied coa t ings  such a s  descr ibed above. I n  genera l ,  it i s  prefer red  
t h a t  t h e  two o r  t h r e e  p l i e s  o f  s a t u r a t e d  f e l t  be laminated with cutbacks r a t h e r  
than emulsions because o f  t h e i r  b e t t e r  dryinq and cementing c h a r a c t e r i s t i c s  
under these  condi t ions.  The top, o r  weather c o a t  may be o f  e i t h e r  t h e  cutback 
or emulsion type, with preference  towards c lay  emulsions where maximum l i f e  i s  
desired.  
t h e  bonds being extended t o  twenty years  when the roof i s  surfaced with ground 
slag or grave l .  

Ten and f i f t e e n  year  bonded r o o f s  by t h i s  process  a r e  c o m n ,  with 

I t  should be noted t h a t  almost 1x) o t h e r  cons t ruc t ion  mater ia l  today is 
I t  should a l s o  be mentioned t h a t  a properly covered by such a qenerous  bond. 

appl ied bui l t -up a s p h a l t  roof may w e l l  g i v e  double t h e  s e r v i c e  l i f e  o f  t h e  
bond. 

' A newcomer i n  t h e  roof ing  f i e l d ,  but  one which h a s  except ional  promise, 
i s  one i n  which a s p e c i a l  gun i s  used to spray clay emulsion and chopped g l a s s  
f i b e r  simultaneously through separa te  nozzles ,  to l a y  down a t h i c k  g l a s s  f i b e r  
re inforced  monoli thic  roof  i n  a s i q l e  appl ica t ion .  

A f i e l d  t h a t  h a s  been penet ra ted  moderately by t h e  cold-applied asphal t s  
i s  t h a t  of underground p i p e  coa t ings ,  which a r e  designed t o  p r o t e c t  t h e  t e n s  O f  
thousands of  miles o f  large-diameter  p i p e l i n e s  t h a t  t r a n s f e r  na tura l  gas ,  pe: 
troleun and o t h e r  products  f o r  g r e a t  d i s tances .  The hot  appl ied coa t ings  stlll  
comprise the bulk o f  p r e s e n t  usage, with spec ia l  machines applying t h e  hot  
coating and wrappings f o r  mi le  a f t e r  m i l e  along t h e  main l i n e .  But for  f i e l d  
coat ing of ga ther ing  l i n e s ,  va lves  and f i t t i n g s ,  a p p l i c a t i o n  o f  cold-applied 
a s p h a l t  forms a usefu l  complement to t h e  system. Cutback mas t ics  a r e  usua l ly  
used f o r  t h i s  purpose. 

Both t h e  cu tbacks  and t h e  emulsions can be appl ied by t h e  conventional 
methods of t h e  t r a d e ,  such a s  spray,  brush, t r o w e l ,  r o l l e r ,  e tc .  requir ing Iy) 
spec ia l ized  equipment or t r a i n i n g  on t h e  p a r t  o f  the appl ica tor .  
has  i t s  uses, each t y p e  h a s  i t s  precautions. 

Each type 
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While t h e  cutbacks a r e  flammable, t h e  emulsions can freeze.  The 
emulsion d r i e s  f a s t e r  than t h e  cutback, but i s  more vulnerable  t o  unexpected 
r a i n f a l l ,  and so on. b s t  o f  t h e s e  a r e  r o u t i n e  cons idera t ions  wel l  known t o  
anyone i n  t h e  p r o t e c t i v e  coa t ings  t r a d e ,  and not  unique w i t h  asphal t .  The 
d r i e d  coa t ings  may be d isso lved  by p e t r o l e m  o r  o t h e r  type so lvents ,  but t h i s  
r a r e l y  p r e s e n t s  a problem i n  a c t u a l  condi t ions  o f  use. 

This  h a s  o f t e n  been c a l l e d  The Space Age, and it h a s  become a Symbol 
o f  p r e s t i g e  f o r  an indus t ry  o r  a product t o  becoma assoc ia ted  with it. The 
h ighes t  d i s t i n c t i o n  comes when a product o r  a m a t e r i a l  becomes incorporated 
a s  p a r t  o f  some space age f ly ing  hardware. 
has  made t h e  ranks of t h i s  i n d u s t r i a l  e l i t e .  We have learqed r e c m  tly t h a t  an 
a s p h a l t i c  deadener pad assembly h a s  been s p e c i f i e d  f o r  v i b r a t i o n  damping O f  
c e r t a i n  e l e c t r o n i c  components o f  one of o u r  miss i les .  
t o t a l s  only a few ounces o f  a s p h a l t  per  m i s s i l e ,  so it i s  apparent  t h a t  
a s p h a l t ’ s  f u t u r e  w i l l  remain earthbound, ins tead  o f  i n  o u t e r  space. But t h i s  
should be no hardship,  s ince  both p a s t  and p r e s e n t  experience i n d i c a t ?  t h a t  
a s  long a s  Mother Nature cont inues t o  furn ish  t h i s  v e r s a t i l e  m a t e r i a l ,  man 
w i l l  f ind abundant uses  f o r  it. 

I am happy to r e p o r t  t h a t  asphal t  

T h i s  use, however, 

\ 
”\ 
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TABLE I - 
UNFILLED ASPHALT COATINGS 

ASPHALT PRIMER 3 

Asphalt (20 -70 p e n e t r a t i o n )  
Solvent  

COLD DIP PIPE ODATING 

Asphalt (10-30 p e n e t r a t i o n )  
Solvent  

ASPHALT ALUMINUM PAINT 

Asphalt (10 -30 p e n e t r a t i o n )  
Solvent  
Aluninun powder 

35 - 55% 
45 - 65% 

30 - 50% 
50 - 70% 

25 - 35% 
40 - 60% 
15 - 25% 

Consistency: 100 - 2000 cps. 

Coating Thickness: 2 - 8 mils. 

SPRAY AND T-EL GRADE WEATHER RESISTANT COATINGS 

CUTBACK MASTIC. SPRAY GRADE 

Asphalt (30 - 50 p e n e t r a t i o n )  
Asphalt f i b e r  (and f i l l e r s ,  i f  used) 
Solvent  

Consistency appmx. 10,000 - 40,000 cps. 
Coating Thicknessr 1/32" - 1/8" 

CUTBACK MASTIC, lXCNEL GRADE 

30 - 50% 
10 - 2a% 
30 - 60% 

Asphalt ( 30 - 50 p e n e t r a t i o n )  40 - 55% 
Asbestos f i b e r  (and f i l l e r ,  i f  used) 15 - 30% 
Solvent  15 - 45% 
Consistency appmx. 50,000 - 1OO,OOO+ cps* 
Coating Thicknesst 1/16'' - 3/16" 
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TABLE 111 

VARIOUS CUTBACK MASTIC OOATINGS 

CUTBACK-BASE A U l D h O T I V E  AND RAILROAD CAR PmTECTIVE. COATING 

Asphalt (15 - 30 p e n e t r a t i o n )  
Asbestos f i b e r  (and f i l l e r ,  i f  used) 
Solvent  

Consistency: Spray 
Coating Thickness: 1/16" - 1/8" 

CUTBACK-BASE SOUND DEADENER 

Asphalt (40 - 60 p e n e t r a t i o n )  
Asbestos f i b e r  
F i l le rs  
Sol vent  

30 - 50% 
20 - 3a% 
30 - 4a% 

15 - 25% 
5 - 10% 
40 - 50% 
15 - 30% 

Consistency: Spray 
. Coating Thickness: 1/16" - 1/8" (approx. lb . / f tm2) 

CUTBACK-BASE ANTI-%EAT COATING 

Asphalt (10 -20 p e n e t r a t i o n )  30 - 40% 
Asbestos f i b e r  8 - 15% 
Lightweight F i l l e r  ( c o r k ,  vermicul i te ,  e tc . )  4 -  8% 
Solvent  35 - 50% 

Consistency: Spray 
Coating Thickness: 1/8" - 1/4" 

, 
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TABLE IV 

TYPICAL ASPHALT EMULSIONS 

ANIONIC SOAP WULSION 

Asphalt (40 - 200 penetration) 
Emulsifier (e.g.r v insol  or ros in)  
Water 
Viscos i ty  range: 100 - 20,000 cps.  

CLAY EMULSION 

58 - 70% 
1 -  3% 
30 - 4C% 

Asphalt (100 - 200 penetration) 
Bentonite c lay  
Water 

Viscosityn 6,000 - 20,000 cps. 

50 - 60% 
1.5- 3.0% 
40 - sa% 
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TABLE V 

WATER VAPOR PERMEABILITIES ( WET CUP MESHOD) 

Product Typical Usage 
Dry F i l m  
Thickness, Inches Perms a t  77O-55OF 

Oxidized Asphalt l/8" 0.01 - 0.02 

Mineral f i l l e d  Asphalt Cutbacks 3/32" 0.02 - 0.04 

Cork f i l l e d  Asphalt Cutbacks 3/16" 0.04 - 0.09 

Asphalt C l a y  Emulsion 3/32" 0.2 - 0.6 
Polyethylene Film 0.004 0.16 

P l a s t i c i z e d  Vinyl Chloride 0.02 0.29 

Po 1 y styrene 

Waterpmo f Cel lu lose  F i l m  

0.005 

0.002 

0.7 

58 

I 

i 
J 
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TABLE V I  

GENERAL PROPERTIES OF ASPHALT mATIffiS 

Asphalt Asphalt Clay 
>p i c a t i o n  Cutback Cutback Emuls-,n 

Coat ings Mast ics  Coat ings 

Spray Yes Yes Yes 
Brush Yes Limited Yes 
T r o w e l  No Yes Yes 
Temperature Range, O F  50-110 50-1 10 40-110 

(Lower i f  
winter ized)  

F i r e  R e s i s t i v e  P r o p e r t i e s  

'Wet S t a t e  

Dry  coat ing 

F1 annnabl e, Flammable, Non- f lammabl e. 
u n l e s s  s p e c i a l  u n l e s s  s p e c i a l  
s o l v e n t s  used. s o l v e n t s  used. 

Flammable S t a t i c  under S t a t i c  under 
flame, suppor ts  flame, supports  
combustion to  combustion to 
l i m i t e d  extent .  l imi ted  extent. 

P r o p e r t i e s  o f  Dry Coating 

O i l  8 Grease Resis tance Po0 r Poor Poor 
Resis tance t o  Mild Acids Exce l ien t  Exce l len t  Excel lent  
Res is tance  to Mild A l k a l i s  Exce l len t  Exce l len t  Excel l e n t  
A bra s ion  Re si s tance  Poor Good t o  excel. Good 
Outdoor Weathering F a i r  Exce l len t  Excel lent  
Flow a t  300°F Poor Good to excel. Excel lent  


